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Contributing Factors
Contributing factors can directly affect overall exposure to circulating hormones and can interact with vulnerability factors. Some hormones are potent stimulators of cell growth (21) , and some hormonal metabolites can bind to DNA and trigger aberrant cell growth (22, 23 The framework we offer can also account for differences in rates of breast cancer in some areas. Lower rates of breast cancer have consistently been found in women living in Asian countries, although rates have increased recently (50) . Pollution in this region is not known to be particularly low; in fact levels are considerably elevated in China (51) . But (55) . In some studies, negative results were also described for the total cancer study population (56) or for specific subgroups of breast cancer subjects, such as Asian women (57) .
Three recent case-control studies (56, 58, 59 ) of organochlorine residues have reported that when first diagnosed, women with breast cancer actually have lower levels of these compounds in their bodies compared with cases that do not have these diseases. These studies could not examine the role of exposures during critical windows earlier in life, but looked only at residues remaining after the disease was expressed. In all of these studies, levels of these contaminants measured after the disease has been detected are severalfold lower than those reported three decades earlier, indicating the success of programs to reduce the use of these materials (1) . Negative studies should be considered separately in terms of the regions involved and in terms of the compounds measured.
In two of these studies, which were conducted outside the United States (56, 59) , the authors have indicated that a majority of the cases were stage II or III when sample collection was undertaken. In these circumstances, preclinical disease may have altered lipid metabolism, which could account for the fact that these patients tended to have lower levels of some organochlorine compounds. One of the studies, which was conducted in Germany, the Netherlands, Northern Ireland, Switzerland, and Spain, found significantly higher means of DDE in controls than in cases (59) ; the OR comparing the highest to the lowest tertiles of DDE indicated a reduced risk for the most highly exposed subjects. Results are less clear in the other study (61) , which was conducted in Mexico, a country where DDT is still in use. The arithmetic and geometric means of DDE were somewhat higher among cases than among controls; but this finding was not statistically significant. However, reduced ORs were found when the highest and lowest tertiles were compared (56).
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In the United States, a recent nested case-control study of the Nurses' Health Study (58) examined 240 cases, 200 of which involved invasive disease. Samples obtained in the 2 years before diagnosis showed relatively low levels of DDE metabolites in this group, with levels being six times lower than those found in U.S. women in the 1970s (58) . As with the recent foreign studies, it is undear whether these lower levels in cases are a consequence of the disease because blood was analyzed when the cancer process had been underway for periods of up to a decade or more. Also, data were not collected on the role of protective factors such as natural Cox-2 inhibitors and protective phytoestrogens, such as those found in soy and fish oil, nor was information obtained on possible exposures earlier in life. Moreover, residues of DDE measured in the plasma did not show the same estrogenic activity as the parent mixtures. In fact, DDE acts primarily as an antiandrogen (60) . The most highly estrogenic contaminants cannot be detected years after exposure.
A more recent report from this same research group used a prospective design and confirmed that early exposures to growth factors can be significant, especially for premenopausal causes of breast cancer. This new study found that premenopausal cases of breast cancer with the highest levels of insulin-like growth factor-1 as measured 4 years or more before diagnosis had nearly a sevenfold greater risk of breast cancer compared to those without the disease (61) . This finding indicates the importance of looking at a broad array of potential protective and disruptive factors, as well as the value of conducting longer term prospective studies that permit their identification.
Studies that consider current levels of metabolites of pesticides in cancer patients have been described as analogous to "looking under the nearest lamppost for lost keys because that is where there is light" (60 
Public Policy Questions
It has been sardonically noted that one out of every four breast cancer cases among white women could be prevented if all white women had children before age 20, underwent menarche after age 14, had parents with no genetic or cultural predispositions to the disease, and had no benign breast conditions detected by a biopsy (12 changes in diet, exercise regime, or reproductive behavior. However, some of the causes of breast cancer and related diseases can only be controlled by social and political action aimed at reducing the production, use, transport, and disposal of agents that directly or indirectly affect breast cancer risks.
The identification of contributing and vulnerability risk factors will provide a key missing component for fostering the promotion of policies that require public policy interventions. The public and private sectors could, for example, devise policies to prevent, restrict, or reduce exposures to agents in the household, workplace, and general environment that extend the duration and onset of breast growth or alter the hormonal environment. For these policies to succeed, experimental screening tests to identify xenohormones and other disruptive agents merit high priority. Once such test systems are in place, procurement policies as well as policies regarding workplace safety, education, and training and international trade can be modified to encourage the use of materials found to be less likely to alter hormonal metabolism and extend cell growth.
Where there are significant risks of damage to the public health, we should be prepared to take action to diminish those risks even when the scientific knowledge is not conclusive, if the balance of likely costs and benefits justifies it [from Horton (68] 
